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a  b  s  t  r  a  c  t
As the  global  population  continues  to  increase,  rural  areas  are  expected  to accommodate  future  growth
at the  same  time  as  continuing  to feed  growing  populations.  This  tension  is greatest  on  those  who  farm
land  that  is earmarked  for future  urban  growth.  Yet,  little  is  known  about  the  attitudes  and  values  of
the affected  rural  farming  communities  or farmers’  perceptions  of the challenges  and  opportunities  that
population growth  presents.  This  paper  presents  the  results  from  a survey  of  outdoor  vegetable  growers
in  Pukekohe,  an area  under  increasing  pressure  from  urban  growth,  located  in  Auckland,  New  Zealand’s
fastest  growing  city.  An  analysis  of rural  fragmentation  is  also  provided  to demonstrate  the  extent  of  land
use  change  to help  contextualise  growers’  responses.  Survey  results  showed  that  economic  discourses  fail
to fully  capture  the symbolic  meaning  the land  has  for growers;  many  participants  were deeply  connected
to  the land,  with  the desire  for  the farming  legacy  to  continue,  while  also  recognising  its highly  produc-
tive  capability.  Participating  growers  identiﬁed  numerous  challenges  and  opportunities  as  a consequence
of  urban  growth.  Key  challenges  included:  reverse  sensitivity  associated  with  development  pressures;
achieving  sustainable  productivity  and  proﬁts;  and  perceptions  of  an  increasingly  bureaucratic  legislative
environment.  Key  opportunities  included:  occupation  of a  unique  vegetable  growing  environment;  capi-
talising  on  the  area’s  close  proximity  to  city markets;  and for  a  minority  of  participants,  possible  ﬁnancial
gains  through  residential  housing  development.  Geospatial  analysis  demonstrated  a  large  degree  of  rural
fragmentation  that  can  lead  to adverse  cumulative  effects  without  the  intervention  of  policy.Future research  needs  to  focus  on  determining  the  consequences  of  continuous  development  pressures
onto  versatile  land  in relation  to a country’s,  current  and  future,  food-growing  capacity.  This  will be
imperative  as  the  population  continues  to grow.  It  will  not  only  inform  the  environmental  impacts  of
these  land  use decisions  but also  the socio-economic  consequences  that  will aid with  fully  informed
planning,  policy  and  decision-making  that  account  for  a multiplicity  of needs.
©  2016  The  Authors.  Published  by  Elsevier  Ltd. This  is an  open  access  article  under  the CC  BY-NC-ND. Introduction
As the world’s population continues to increase, additional land
s needed to accommodate a potential global population of 9.6 bil-
ion by 2050 (UNESA, 2012). Land, as a consequence, is expected not
nly to provide sufﬁcient food for this growing population, but also
o provide places to live. While the majority of the global population
ow reside in urban areas (Pickett et al., 2011), urban centres are
ncreasingly encroaching into rural areas to accommodate growth
Curran-Cournane et al., 2014; Jiang et al., 2013; Tóth, 2012). These
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/).license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
rural areas are also experiencing additional pressures to intensify
and increase global food production by an estimated 70% by 2050
(FAO, 2010), without impacting on the environment (Tilman et al.,
2010; Howden et al., 2013).
Competition for land is not restricted to the traditional urban
versus rural land debate e.g. Condon et al. (2010). Competition for
rural versus rural land use activities are also becoming more preva-
lent. The latter is in relation to the fragmentation of rural land
that is typically associated with the expansion of rural lifestyle
blocks that are becoming increasingly common at both national
(Andrew and Dymond, 2012; Hart et al., 2014) and international
scales e.g. Inostroza et al. (2013). For example, in New Zealand it was
reported in 2011 that 175,000 lifestyle blocks occupy 873,000 ha of
land, over 40% of which had been established since 1998 (Andrew
and Dymond, 2012). Key drivers of rural fragmentation include the
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.
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emand for lifestyle block living and the ﬁnancial gains associated
ith rural subdivision. Although rural residential development is
ot necessarily a negative process, uncontrolled, ad-hoc or sporadic
ural subdivision can have adverse cumulative environmental,
ocial and economic repercussions (Hart et al., 2013; Hart et al.,
014).
The impacts of land use change associated with the develop-
ent and urbanisation of land that has traditionally been used
or food production have been well documented (Curran-Cournane
t al., 2014); as have the biotic (Cardwell et al., 1997; Oerke, 2005)
nd abiotic (Funk and Brown, 2009; Fereres et al., 2011; Mu  and
han, 2009) factors affecting food production, an important con-
ideration given the growing global population. However, little is
nown about how communities value agricultural land that is ear-
arked for future development or the opinions and attitudes of
hose directly affected by land use change.
.1. Background studies into local resident perceptions of rural
and use change
Gibson et al. (2005) conducted community research to capture
ocal resident perspectives of farmland protection in light of future
esidential development throughout the Northern Rivers region,
ew South Wales, Australia. Local town, village and rural resi-
ents were surveyed and the authors reported that the majority
f the respondents supported the sentiment that there was ‘too
uch urban development occurring on good agricultural land’.
urthermore, when attempting to qualify the latter statement
f pro-farmland protection the reasons that ranked the highest
ncluded the values associated with the provision of good local fresh
ood, job creation and the productive use of good farmland (Gibson
t al., 2005). Cultural values such as regional identity and visual
andscape were of lesser importance.
In contrast, the protection of rural character was strongly sup-
orted by local residents in rural Massachusetts (Lokocz et al.,
011). The authors noted that there was signiﬁcant attachment
ssociated with a variety of places and landscapes with the highest
evels of place attachment for natural areas followed by agri-
ultural landscapes with less emphasis placed on local cultural
eatures. Similarly, preference for landscapes with water related
eatures was identiﬁed as most important by residents in rural
reland (Howley, 2011). Whereas the latter studies emphasised
lace attachment, rural character and landscape values, Ives and
endal (2013) went beyond these speciﬁc values and highlighted
he need for a multifunctional value approach that recognises a
ange of factors (such as culture, education, aesthetics, food and
he environment) not typically included in land use policies. How-
ver, the study ﬁndings by Ives and Kendal (2013) only considered
he values and attitudes of the urban public and perspectives from
esidents living within a rural community were excluded.
While academically applied studies on public opinion of urban
rowth that encompass, either collectively or speciﬁcally, urban
nd rural resident views are rare, studies of the views and values of
 farming community towards the encroachment of urban areas
nto rural areas are far more scarce. The objective of this study
as to positively contribute towards ﬁlling this knowledge gap.
nderstanding the potential impacts of land use change from the
erspectives of those who farm the land, and who  will therefore
e directly affected, is of importance because how they respond
o increased urban growth could potentially impact a region’s
esilience as a self-sufﬁcient food producing region..2. Growth and change in Auckland
Auckland is New Zealand’s largest city and is subject to substan-
ial on-going population growth, driven by both natural increasee Policy 58 (2016) 241–250
and migration. Population projections indicate that Auckland’s
population may  increase from 1.5 million in 2013–2.5 million by
2040 (produced from a custom built order by Statistics New Zealand
(2006)). It is estimated that an additional 400,000 new dwellings
will be required to accommodate this projected future growth
(Auckland Council, 2012). While the majority of growth will occur
within the current urban limit, additional rural greenﬁeld areas will
be required to accommodate some of this projected future growth.
However, as Curran-Cournane et al. (2014) notes, Auckland’s urban
development disproportionately encroaches on the region’s ever-
declining highly productive versatile land, such as in Pukekohe, and
future growth indicates that these trends will continue.
Within the Auckland Plan (a 30 year strategic spatial plan for
Auckland up to 2040), Pukekohe has been identiﬁed as one of
two satellite towns in Auckland earmarked for up to 50,000 new
dwellings (Auckland Council, 2012). The Pukekohe township is sit-
uated in the middle of a larger vegetable growing area. This area
is a nationally well-known outdoor vegetable growing area situ-
ated just outside of the current Auckland urban limits, about 50 km
south of the central business district. It is a major contributor to
Auckland’s vegetable production—while only representing 2% of
New Zealand’s land mass, the Auckland region has been reported to
contribute over 20% of the nation’s outdoor potato, onion, lettuce,
broccoli, cabbage and cauliﬂower production (Aitken and Hewett,
2014). This is largely attributed to the Pukekohe area which offers
excellent conditions for growing outdoor vegetables as it has some
of the best soils in New Zealand (MAF, 1975), and has a relatively
frost-free climate (Coleman, 1967; Hunt, 1959).
The primary objective of the study was  to examine the values
and attitudes of a commercial vegetable growing farming commu-
nity towards urban growth. To supplement the survey responses,
geospatial analysis was  also carried out to determine changes in
the rate and extent of land use associated with rural fragmentation
over the last 17 years in this area, using available datasets for peri-
ods 1998 and 2015. Rural fragmentation has, to date, received little
attention in Auckland or more generally in New Zealand. This study
provides key insights into two  things: how changes in land use
(encompassing both urban growth and rural fragmentation pres-
sures) can directly affect the livelihoods of those who  farm the
land; which can provide useful information for consideration when
making planning and policy decisions about the area’s future devel-
opment with potential national and international applicability.
2. Methodology
This study used a mix  of an online survey and geospatial analy-
sis to examine the values and attitudes of a commercial vegetable
growing farming community towards urban growth and assess the
level of fragmentation in the Pukekohe area.
2.1. Survey design and study area
The broad objective of the survey was to better understand how
members of the Pukekohe commercial vegetable growing commu-
nity felt about local land use changing from a rural to more urban
dominated use. An online quantitative and open-ended question-
naire was designed to capture participants’ thoughts, perceptions
and attitudes towards urban growth and rural fragmentation (e.g.
lifestyle block expansion) (Fig. 1).
The survey comprised questions about the commercial veg-
etable growers’ growing operations, demographic proﬁle, history
with the land, farm succession plans, and the opportunities and
challenges confronting growers in light of anticipated urban growth
and development. The survey was  pre-tested by several vegetable
F. Curran-Cournane et al. / Land Use Policy 58 (2016) 241–250 243
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Family tradition was a major theme when asked why they
had become a vegetable grower. Given the length of time thatFig. 1. Description of the survey devel
rowers from outside the study area who provided feedback on the
urvey’s content and design.
The survey was administered to 60 vegetable growers who
eside in and around the Pukekohe area through the Pukekohe
egetable Growers Association (PVGA) in November 2016. Partici-
ants were recruited to the study through direct email engagement
ith the PVGA. The email included information about the study, an
nvitation to take part and a link to the online survey.
The overall response rate was 27% (n = 16 respondents). Given
he research was targeted to a speciﬁc interest group, the partic-
pation rate was lower than anticipated. Despite a relatively low
esponse rate, which should be kept in mind when interpreting the
esults, this response rate is consistent with many other voluntary
nline surveys and social research studies (Andrew et al., 2010;
ves and Kendal, 2013). Given the range of responses to the sur-
ey, however, a wide variety of attitudes about and perspectives
owards urban growth and rural fragmentation were captured.
Responses to the open-ended survey questions were analysed
hematically and provide useful insights about participants’ atti-
udes towards the imminent land use change expected in their rural
ommunity.
.2. Geospatial analysis
To determine the extent and rate of rural fragmentation in the
egion, property parcel data from the digital cadastral database
or 1998 and 2015 was used (LINZ, 2015). The parcel data only
onsidered property parcels for the two reporting timeframes and
xcluded parcels associated with road, rail and the hydrological
etwork (such as rivers, lakes and estuaries). The geospatial analy-
is was carried out to complement the survey by providing evidence
f rural fragmentation in the area and providing context for under-
tanding participants’ responses. Land use pressures associated
peciﬁcally with urban development in the region were previously
eported by Curran-Cournane et al. (2014). The geospatial analysis
n the current study was conducted for both the study area and the
ider rural Auckland region to determine the representativeness
f changes in rural property parcels in the study area.nt, enumeration and analysis process.
3. Results and discussion
3.1. Demographics and history
All respondents were male and most identiﬁed with a European
ethnicity (61%). The remaining respondents were of Indian (31%)
and Chinese (8%) ethnicities. The predominant age category was
41–50 years.
Respondents were asked when they (or their families) had
started to commercially produce vegetables in the area. The
responses ranged between 26 and 150 years with the average num-
ber of years in operation being 69. We  also asked respondents
about the size of the land they currently farm and the responses
were varied. The total effective vegetable growing area for those
that responded to the survey ranged from 12 to 170 ha (average
77 ha). This was at the upper end of regional (35 ha) and national
(67 ha) average farm sizes for outdoor vegetable growing [cus-
tomised report from Statistics New Zealand (2013)].
When asked about the reasons for entering into the commer-
cial vegetable growing business, a number of respondents reported
that the land is recognised as being ‘well suited’1; and provided an
‘ideal environment’ for vegetable production. Alongside these fairly
functionalist responses were also more expressive responses that
reﬂected an emotional attachment to, and appreciation of, the land.
For example, some respondents expressed their ‘love’ and appreci-
ation for the land and the work they do while others reported that
their relationship with the land had developed over time into a
‘passion’. For instance,
‘[I’m] still very passionate about growing veges in Pukekohe.’
‘We  still enjoy what we do.’
3.2. Farm succession1 Quotes taken directly from participants’ comments are indicated by italics and
single quote marks.
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espondents reported they had worked the land, it is clear that
any followed familial pathways. Respondents were also asked
f they were keen for their children (or other relatives) to follow
n their footsteps of growing vegetables. Although the responses
ere mixed, just over half (54%) agreed. Of those participants
ho responded positively, the strength of responses ranged from
extremely keen’2; to ‘somewhat keen’ for the family tradition to
ontinue:
‘Yes very keen, and yes we already have the next generation coming
through.’
‘A family legacy. Opportunities exist to involve [the] next generation
if they so wish and are motivated to contribute’.
These respondents typically saw the opportunities available for
he next generation to continue the family tradition of farming. A
ey distinction that separates family farms from company farms is
he emotional attachment to farming which tends to be the heart of
amily life (Hicks et al., 2012). This was particularly evident where
amily farms have been owned by the same family for some years,
s was the case for many of the survey respondents.
Thirty percent of respondents stated they were ‘neutral’ about
he prospect of their children following them into the business
hile the remaining respondents were ‘not at all keen’ for their
amily footsteps to be followed. For those who were less positive
bout the prospect, their rationale was focused on the perceived
imited future for small commercial enterprises and the overall per-
eption that commercial vegetable growing no longer provides a
roﬁtable future. These sentiments and perceptions are illustrated
y the following two quotes:
‘There is no future in this industry for small growing entities until
a lot of things are changed, e.g. a huge reduction in compliance,
greater maturity among growers to get values up.  . .’
‘Not a proﬁtable future for our children. Job & lifestyle is great but
better prospects in the city.’
Given the long family history that connects participants to this
and and location, it is somewhat surprising that participants were
ot more fervent in their desire for the next generation to continue
he farming tradition. This suggests that at least some of these veg-
table growers might have other motives in mind for the future use
f their land, a possibility that is explored in a later section.
.3. Challenges
Several survey questions focused on the key challenges that par-
icipants felt they were currently facing and will face in the future as
 consequence of urban growth and rural fragmentation. Respon-
ents identiﬁed a range of challenges. The primary challenges
ncluded reverse sensitivity issues associated with development
ressures. Concerns related to sustaining farm proﬁts and increas-
ng bureaucracy were also raised. The themes of reverse sensitivity
nd development pressures, sustainable farm proﬁts and increasing
ureaucracy are discussed in turn below. Other challenges men-
ioned but not discussed in depth in this article include the changing
limate, having fewer buyers and the introduction of pests. Labour
onstraints were of least importance to participants when thinking
bout the challenges they face..3.1. Reverse sensitivity associated with development pressures
The challenges associated with reverse sensitivity were largely
nterrelated with those of urban development and rural frag-
2 Statements with single quote marks but not italicised refer to the wording used
n  the survey rating scales.e Policy 58 (2016) 241–250
mentation. Reverse sensitivity, in a rural setting, refers to the
incompatibility of a rural land use activity with a non-rural land
use e.g. the smell of livestock may  impede upon the quality of life
of a non-farming rural neighbour. These concerns were raised when
respondents were asked an open-ended question about how they
feel about growing vegetables now compared to the past and how
urban encroachment would affect them:
‘[It is] Very difﬁcult now due to increased number of neighbours
that have no feel for the land. [They have] No understanding of the
issues in producing sustainable food crops or agriculture in general.’
‘. . . with urbanisation at our back door, it’s becoming difﬁcult
to carry out farming operations considering the high standards
required in today’s environment. In years gone by, a simple task
like liming your farm was  not difﬁcult, however today liming has
to be carried out in the wee hours of the morning. . . if lime dust
was to drift onto someone’s clothes line there would be merry hell
to deal with.’
‘As housing comes into our area then the people moving in to enjoy
the urban lifestyle start to impact on what we have been doing for
generations. Doing what we had a right to do.’
It is evident that the Pukekohe vegetable growers have a deep
relationship with their land and appreciate both its ﬁnancial and
sentimental contribution to their lives. It is also evident that grow-
ers are concerned that newcomers will be unable to recognise the
inherent value of the land and potentially challenge how they farm
the land and their lifestyle.
This is well documented in other places where new urban neigh-
bours moving into rural environments place high importance on
the aesthetic values of open space (Howley, 2011; Lokocz et al.,
2011). At the same time newcomers can consider the practice and
operation of farming equipment such as noisy machinery and rou-
tine application of fertilisers and irrigation as an impediment to
their quality of life (Berry and Plaut, 1978; Condon et al., 2010). The
fact that farming is inseparable from the land on which it is carried
out and from the place where farming families also live has quite
different relevance, both economic and social, for those with farm-
ing connections compared to non-farming families (Hicks et al.,
2012). While the needs of newcomers moving to rural settings are
met  (e.g. utilities), it is their wishes or demands (e.g. desire for peace
and quiet) that compete with the farming activities of the land’s
original occupants that create a clear tension to arise between the
two. Pukekohe is no exception.
These growth pressures are real given Pukekohe has been iden-
tiﬁed as a satellite town of Auckland to accommodate future growth
(Auckland Council, 2012). With this two forces come into play:
competition between rural and urban land use; and between rural
versus rural land use activities. In terms of the former, Curran-
Cournane et al. (2014) reported that between 1975 and 2012 in
Auckland, 8.1% of the region’s versatile elite and prime land used
for horticultural and agricultural purposes had been converted to
urban development. This ﬁgure almost doubles when potential and
future development pressures are considered (Curran-Cournane,
2014).
Pressures associated with rural versus rural land use activities,
such as traditional viable farming versus the expansion of ad-hoc
lifestyle blocks, could arguably be considered the more detrimen-
tal of the two because unlike urban versus rural based activities, no
defensive line separates the two. Ad-hoc can refer not only to the
sporadic nature of the location of subdivision, but also the subdiv-
sion that takes place outside of an overarching development plan.
Much of the fragmentation of rural land is largely driven by the
desire for rural lifestyle living or hobby farming which can have
an adverse cumulative effect over time as it continually fragments
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arge land parcels into smaller parcels (Hart et al., 2013; Hart et al.,
014). Rural subdivision associated with the appeal of a country-
ide living lifestyle can increase settlement density but also exclude
and uses such as viable pastoral and horticultural farming that,
or practical or economic reasons, require larger parcels of land
o be proﬁtable. While rural residential development is not nec-
ssarily a negative process in its own right, ad-hoc and sporadic
ural subdivision can have an adverse cumulative effect and can
einforce the demand for further fragmentation. This can subse-
uently compromise the future use and availability of land and
oil resources for primary production activities that directly rely
n the resource and render such activities uneconomic. Further-
ore, not only can rural fragmentation indirectly exacerbate the
ssues associated with reverse sensitivity but it has also been iden-
iﬁed as being a signiﬁcant major threat to indigenous biodiversity
ue to the potential loss of connectivity between habitat fragments
Bettigole et al., 2013; Brown et al., 2013).
It was calculated that the number of property parcels in the
ukehoke area increased by 58% over the period 1998 and 2015
Fig. 2; Table 1) compared to 30% across the wider Auckland region
Table 1). The greatest increase (154%) was in the 0 to <1 ha parcel
ize category, followed by a 24% increase in the 1 to <2 ha category
nd a 5% increase in the 2 to <4 ha category (Table 1). These results
re similar to Andrew and Dymond (2012) who  reported that 35%
f Auckland’s best land is occupied by lifestyle blocks, raising con-
erns that a large proportion of highly productive agricultural land
s not being used for viable primary production or rural land use
ctivities. The implications of this trend are discussed in a later
ection.
The majority of growth occurred around the urban fringe (Fig. 2),
nd by 2015 over 90% of parcels in the Pukekohe area were less
han 8 ha in size. There was a corresponding 6% decline in the num-
er of property parcels over 8 ha between 1998 and 2015. These
rends are representative of changes in rural parcel fragmentation
or the wider rural Auckland region (Table 1). It is also worth not-
ng that there has been a degree of parcel amalgamation in the
ukehohe area which could be associated with Auckland Council’s
ransferrable Rural Lot policy, which is designed to protect versa-
ile, high class farmland from being fragmented into smaller parcels
f land. The policy allows a landowner to amalgamate two parcels of
ersatile land and transfer the development right to equal or lesser
ersatile land. This allows a development right to be granted that
ould otherwise not be possible (Franklin District Council, 2011).
.3.2. Sustaining farm proﬁts
Many respondents identiﬁed ﬁnancial challenges as a key con-
ern when asked about the impact of continued urban development
nto horticultural land. The urbanisation of rural land is arguably
reating a new economic environment in which food produc-
ion is negatively impacted and the resultant proﬁtability of the
and is reduced. The increasing and continued pressure on land
as expected to further exacerbate these concerns in the future
s respondents thought that to remain proﬁtable would require
ncreasingly larger areas of contiguous land.
‘[There will be] Less growing land to make a living on.’
‘[There will be] Restricted ability to rotate crops resulting in greater
disease and pest pressures [that will make] proﬁtability even lower.’
‘There are no blocks out there anymore that are virgin to cropping
of any great size. You need to be able to buy a block of land that is
big enough to warrant spending money on deep well bores and the
cost of piping the water underground to all over the farm.’
‘May eventually force closure of our long standing business. Moving
and starting again would be difﬁcult and expensive.’e Policy 58 (2016) 241–250 245
Respondents recognised the important role and unique nature
of the Pukekohe area to grow and provide food for regional, national
and international markets. It was also recognised that failing to
deliver such a food source, would place increasing pressure on
imported goods:
‘At the rate horticultural land is being gobbled up, it’s not going to
affect me as much as it’s going to effect the greater populations of
the greater Auckland areas. Pukekohe is Auckland’s dining table.
With the current rate of urbanisation it’s my  view that more food
would have to be imported.’
Relying on inter-regional and overseas supplies of basic food
staples can create vulnerabilities in a societies’ food system. This
is particularly apparent where there are increasing uncertainties
surrounding the state of natural resources such as the availabil-
ity of versatile agricultural farmland, water scarcity and extreme
weather events that can affect regional, national and global food
production.
For example, in the United States the export prices for corn esca-
lated over 120% above the 20-year historical average as a result
of drought-related crop damage in 2012 (Adonizio and Royales,
2012). The U.S. produces 40% of the world’s corn and therefore
demonstrates the risks associated with relying on imported goods.
Not only did the drought directly impact export, and potentially
imported, corn prices but it indirectly inﬂuenced the trade of corn
by-products such as ethanol (Adonizio and Royales, 2012). A lit-
tle closer to home, Australia has always been subject to climate
extremes such as droughts and ﬂooding rains. As an indirect result
of drought from September 2005 to September 2006, the price of
fresh fruit and vegetables in the country increased by 43% and 33%,
respectively (Quiggan, 2007). Reliable climatic conditions for food
production are undoubtedly an important contributor to a coun-
try’s stable food supply.
Financial pressure expressed by the survey respondents has also
come about with the preponderance of large supermarket chains
and their increasing emphasis on reducing prices, as illustrated by:
‘[A challenge is the] dominance of supermarkets and lowest price
wins.’
‘The domination of two supermarket chains has ruined the industry
nationally, no emphasis on quality, and innovation, just share vol-
ume and low prices so the supermarkets can keep getting wealthier.’
‘[We should] be price makers not price takers.’
The growers’ concerns are not unfounded. Historically, veg-
etable produce sales were auctioned at markets where buyers and
sellers could directly negotiate price. This tradition was in place
from the late 1890s until as recently as the 1990s. During this time,
the prices set on produce reﬂected the principles of supply and
demand. The system was considered fair by most and those growers
who went the extra mile to produce a quality crop were appropri-
ately rewarded (Lee and Lam, 2012). However, the auction system
collapsed in 1997 when market structures and buying and selling
behaviours changed, coupled with dissatisfaction with the auction
system for rapidly expanding corporate buyers. The auction system
has now been replaced with direct sales to supermarkets, brokers
or agents with prices generally set in advance. In New Zealand, just
two retail organisations form a duopoly in the retail sector, control-
ling over 90% of the grocery market (Bava et al., 2009). Having set
costs and predictable returns can be advantageous as it provides
certainty and assists growers with their forward planning. How-
ever, the new system fails to differentiate between high-quality
produce, speciality market crops and other high yield but lower
quality produce which can disadvantage smaller growers (Lee and
Lam, 2012).
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Fig. 2. Property parcel size distribution in the wider Auckland and Pukekohe area in 1998 and 2015.
Table 1
Changes in the number of property parcel counts per size category in 1998 and 2015 for the Pukekohe reporting area (and the wider rural Auckland region in parentheses)
and  corresponding percentage (%) change.
Parcels size category (ha) Parcel count
1998 2015 % change since 1998 and 2015
0 to <1 1396 (38,863) 3544 (55,100) 153.9 (41.8)
1  to <2 501 (4846) 622 (8206) 24.2 (69.3)
2  to <4 531 (5468) 557 (6863) 4.9 (25.5)
4  to <8 862 (8153) 798 (7650) −7.4 (−6.2)
8  to <50 466 (7720) 435 (7182) −6.7 (−7.0)
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m50  to <100 17 (949) 
+100  1 (471) 
Total  3774 (66,470) 
.3.3. Increasing bureaucracy
Another challenge identiﬁed by the survey participants was  the
erception that issues related with compliance were overly bureau-
ratic and impractical. Claims of increased compliance costs and
ccusations of government bureaucracy were often directed at the
ocal Council.3 A number of participants shared the perception
hat council ofﬁcers who create the rules have little expertise and
wareness of what it is like to work the land, as illustrated below:
‘Some university bright spark with a couple of degrees to his or her
name telling growers that this is the best way to do something when
they have never had any dirt under their ﬁnger nails.’
‘[They] may have degrees but [they have] no local knowledge and
[they] don’t treat growers as people who know their land best.’
These perceptions were grounded in past and current expe-
iences with council ofﬁcers and establish a hierarchy between
heir own experiential knowledge and others’ academic knowl-
dge. Clearly, increased regulations and compliance requirements
rising from both local and central government can be expected
3 In New Zealand, government has mandated authority over natural resource
anagement, including land development and water takes.19 (967) 11.8 (1.9)
1 (505) 0 (7.2)
5976 (86,473) 58.3 (30.1)
with increasing resource scarcity such as that related to popu-
lation growth and the intensiﬁcation of farming practices (FAO,
2010; MPI, 2013). Particular land management requirements are
also not without good reason given the highly intensive nature of
vegetable growing whereby the soil continually gets worked up
via rotary hoeing, deep ripping and harvesting activity (Haynes
and Tregurtha, 1999). Over time this type of activity can deplete
the carbon content of the soil increasing the likelihood of nitrogen
(N) leaching to the receiving environment when large quantities
of fertilisers are being applied to the land. It has been well doc-
umented that high nitrate concentrations in the volcanic aquifers
surrounding the study area exceed drinking water and environ-
mental standards (Buckthought and Meijer, 2015; Cathcart, 1996)
and risk failure of future water quality limits associated with New
Zealand’s National Policy Statement for Freshwater Management
(MfE, 2014).
While the survey responses do not identify the speciﬁc compli-
ance issues of concern, they do indicate the degree of familiarity
the growers have with their land. The responses reveal a sense of
stewardship where vegetable growers are protective of their land
and believe they know how best to farm it.
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.4. Opportunities
The previous section focused on the challenges that respondents
dentiﬁed as they considered increasing development pressure in
ukekohe as a consequence of forecast population growth. This
ection shifts focus to concentrate on the opportunities for com-
ercial vegetable production that the respondents identiﬁed as a
onsequence of land use change.
The key opportunities identiﬁed included: an appreciation for
he unique and versatile crop growing environment; the potential
o capitalise on the area’s close proximity to city markets by pro-
ucing healthy crops for a rapidly expanding local market; and for
 minority of respondents, possible ﬁnancial gains through resi-
ential housing development. These three themes are discussed in
ore detail below.
.4.1. Unique crop growing environment
Respondents felt a strong appreciation for the fertile nature
f the land and soil in the area. The speciﬁc soil qualities and
eather conditions in Pukekohe and the competitive advantage
hese conditions create were emphasised and recognised by many
espondents.
‘[An opportunity is the] frost-free status of Pukekohe [which allows
us to] grow crops here all year round [meaning we can] supply to
markets earlier than any other region in New Zealand. That is a big
advantage.’
‘The natural ingredients of soil and climate still apply to give sea-
sonal advantage.’
‘Fertile soils.’
As previously noted, Pukekohe has been identiﬁed as hav-
ng some of New Zealand’s most productive soils, which can
e attributed to the inherent fertile qualities of these volcani-
ally derived soils (Hewitt, 1998; MAF, 1975; Molloy, 1993). The
rost-free status of Pukekohe also provides a distinct competitive
dvantage because outdoor crops can be grown all year round
nstead of succumbing to winter frosts like most other regions
cross New Zealand. This means it is not uncommon for local grow-
rs to produce three crops of potatoes on the same piece of ground
n a 14 month period (Hunt, 1959).
.4.2. Producing healthy food and proximity to city markets
Respondents also expressed a sense of pride in their workman-
hip and their ability to work with the land to produce a wide
ariety of fresh, nutritious and healthy produce for consumers. The
lose proximity to consumers and large domestic and international
arkets also offered an economic advantage:
‘[An opportunity includes] Producing a healthy product close to a
large domestic market.’
‘[An opportunity is the] proximity to [the] largest, most dynamic
consumer market in Auckland city and other major cities. . .’
‘Pukekohe is unique as at the moment we are supplying new pota-
toes and new season carrots to most of NZ. We  can grow crops
here all year round. As the population of NZ grows then there are
opportunities to grow.’
‘. . . being on Auckland’s doorstep is a big advantage in terms of
freight and labour.’‘. . . the opportunities are endless [including] growing fresh food
for the greater Auckland area. . . growing export crops for NZ, UK,
European and the Paciﬁc Islands [markets]. . .’e Policy 58 (2016) 241–250 247
The respondents clearly recognised the economic advantage of
producing and supplying crops close to city markets. Not only does
this beneﬁt the producer ﬁnancially by reducing freight costs but
also promotes the concept of ‘sustainable food miles’ that, in the
most basic of terms, is deﬁned as the distance that food travels from
farm to plate. The larger the distance the greater the impact on the
environment (Passel, 2013). While the concept of food miles does
require the consideration of a complex mix  of interacting factors
(e.g. life cycle analysis of energy use, CO2 emissions of fertilisers
and pesticides inputs; transportation modes etc.), reducing food
transport is advisable once it does not have counterproductive sus-
tainability impacts, such as employee welfare trade-offs (Passel,
2013). Reduced transport distances are also important for perish-
able goods with a short shelf life such as leafy green crops, another
clear advantage recognised by the respondents.
The advantages of being in close proximity to city markets have
also been observed overseas. For example, 50% of vegetables and
17% of fruit that is grown on Melbourne’s fringe is within 100 km
of the city (Carey and McConell, 2011). The Future Melbourne Plan
has set a target that by 2020, 30% of the food consumed in the city is
grown within a 50 km radius of the city (CoM, 2008). Like Auckland,
these local growers are important contributors to the produce sup-
ply chain. Also like Auckland, Carey and McConell (2011) report that
a lot of the highly productive agricultural land on the city fringes
in Melbourne is in decline as the land is converted from farming
to housing or other commercial development. In time, this will be
problematic for the city. Sheridan et al. (2015) report that by 2050
Melbourne will require 60% more food to meet the needs of a larger
population. Melbourne’s current foodbowl is capable of producing
enough food to meet around 41% of the Greater Melbourne’s popu-
lation needs. However, by 2050 the extent of urban encroachment
on the surrounding agricultural land could reduce the capacity of
the city’s foodbowl to just 18% of the city’s produce needs. When
vegetable production alone is considered, the 82% that is currently
provided for the Melbourne population reduces to around 21% by
2050, reportedly due to the 16% of Melbourne’s foodbowl farmland
that is vulnerable to housing and other commercial development
(Sheridan et al., 2015).
For growers in Pukekohe, there are numerous opportunities to
respond to local, national and international consumption needs.
However, these needs exist alongside a similarly important need
for more land for housing. However, unlike land required for hous-
ing, certain rural land use activities are limited and directly rely on
highly productive and versatile farm land.
3.4.3. Financial gains from housing development
A small number of respondents did not see any farming oppor-
tunities for growers from the increased rate of urbanisation in the
area. Respondents with both lower- and upper-end effective grow-
ing areas raised concerns about their limited opportunities with the
additional housing and housing subdivisions:
‘[I] really see none, except for growing houses.’
‘Subdivision.’
The sale of agricultural land for residential development can
provide ﬁnancial security to farmers, particularly if younger gen-
erations are reluctant to enter their family farming business. The
prospect of selling to a developer is more appealing when property
and land prices in a region are increasing. This is certainly the case
in Auckland where demand for housing exceeds supply, creating
what has been described as a ‘housing crisis’ (Wells, 2015).While Gibson et al. (2005) reported that the majority of local,
town and rural residents opposed the residential development of
highly productive farmland in the Northern Rivers region, New
South Wales, a small percentage of participants expressed differ-
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nt views. These authors reported that 8.2% of the speciﬁc ‘rural’
espondents ‘strongly disagreed’ or ‘disagreed’ with the statement
hat there was ‘too much urban development occurring on good
gricultural land’. The authors suggested that, albeit small, the
otable response may  represent a subset of farmers in the region
hat favour subdivision and the associated ﬁnancial gains.
These feelings appear to be shared by those respondents in the
tudy who noted subdivision opportunities, and may  relate to those
ho wish to exit the industry for various reasons (e.g. lack of suc-
essor, perceived ﬁnancial challenges). It also suggests that the
nancial gains associated with subdivision are currently being con-
idered by vegetable growers in the area; a sentiment that is likely
o be held by other agricultural interests in the area, now or in the
uture. Over time, these land sales and continued fragmentation of
and is likely to put additional strain on the remaining farms and
otentially restrict them from expanding or investing further in
nfrastructure such as processing facilities.
.5. Policy response to the fragmentation of rural land
The impacts of changing land use from a previously rural to more
rban dominated use has several, often interrelated implications.
hese include the impacts of rural farm land fragmentation and the
ubsequent impacts on viable primary production and farm proﬁts,
s well as the indirect effects associated with reverse sensitivity and
mplications to indigenous biodiversity.
Auckland Council land use policy is responding in several ways.
or example, the Proposed Auckland Unitary Plan includes provi-
ions that will direct and limit rural lifestyle living to appropriate
reas identiﬁed as ‘Countryside Living Zones’ (CSZs) and ‘Serviced
illages’ (Auckland Council, 2013). It is also proposed that the CSZs
void occupying highly versatile elite and prime land as housing
s a land use activity that does not rely on this (ever-decreasing)
nite resource. The overarching objective is to protect actual and
otential productive rural land from being further compromised by
ural land parcel fragmentation. This is part of a broader objective
o enable or facilitate primary production so that it will contribute
o a prosperous rural economy. These proposed policies are also
esponding to the increasing awareness of the issues related to
everse sensitivity within a rural setting. As a large proportion
f the most versatile and highly productive land in the Auck-
and region is in the Pukekohe area, there are additional policies
hat recognise the inherent value of this land with incentives
eing proposed to transfer subdivision development rights out
f the area. This is through an ‘Incentivised Land Amalgamation
rea (ILAA)’. An ILAA located north and west of Pukekohe has
een proposed and is designed to incentivise the amalgamation
f small fragmented parcels of land within the area and transfer
he subdivision development right into areas that are less versa-
ile (Auckland Council, 2013). These policies are only proposed and
ecommendations from the Independent Hearings Panel are yet
o be received (AUPIHP, 2015). Furthermore, the Auckland Plan
Auckland Council, 2012) has also set a target that no more than
0% of all rural subdivision will be in the rural production, rural
oastal and islands activity areas between 2013 and 2020.
In practice, it is intended that the proposed policies provide the
ural farming community with the conﬁdence and security that
heir farming operations will not be hindered by unexpected urban
eighbours moving into an area close to where they farm. It is hoped
hat the beneﬁts of the proposed policies will be of relevance to all
spects of viable rural production whether it is dairy, drystock farm-
ng, poultry, horticulture, forestry operations or other rural related
ctivities.
As is often the case, science and research tends to chase the tail of
mportant planning, policy and decision-making because of a lim-
ted availability of time and resources during these procedures. Thise Policy 58 (2016) 241–250
can result in decisions being made without the full understanding
and implications of the consequences. Within the context of Auck-
land, and New Zealand as a whole, future research needs to focus on
determining the consequences of decisions that allow continuing
urban growth and rural fragmentation onto highly versatile land,
and its impact on current and future food-growing capacity. Other
uncertainties surrounding the impacts of climate change should
also be considered when determining risks to a country’s food secu-
rity. This will not only inform the environmental impacts of these
land use decisions but also the socio-economic consequences as the
population continues to grow that will to aid with fully informed
planning, policy and decision-making.
4. Conclusion
The attitudes and perspectives expressed by the rural farming
community towards development pressures (both urban growth
and rural fragmentation) in the current study are varied but rep-
resent some of the viewpoints and interests of those who live
on, and work, the land around the township of Pukekohe. These
viewpoints sit alongside others who speak for cultural, heritage
and environmental interests as well as infrastructural, engineer-
ing, transportation and stormwater considerations. The viewpoint
of growers is an important one that needs consideration because
ﬁrst, these land use changes will socially and economically impact
those who  farm the land, and second, the changes can impact the
health and well-being of the people in the neighbouring commu-
nity, region and country where the food produced is consumed.
Research ﬁndings highlight that many of the survey respon-
dents felt a strong connection with the land they farm. They not
only appreciated the inherent productivity of the farmland, but also
the strong sense of family values and farming traditions that were
expressed with the desire for their farming legacies to continue.
However, a number of challenges were identiﬁed by the survey
respondents as a consequence of changing land use. These included
reverse sensitivity issues associated with urban growth and rural
fragmentation; sustaining farm proﬁts with less good farm land
available; and perceptions of increasing bureaucracy. The oppor-
tunities of land use change in Pukekohe noted by the respondents
were the appreciation of the unique vegetable growing environ-
ment; the production of healthy food close to city markets for an
increasing population; and, for a minority, the ﬁnancial gains asso-
ciated with selling their land for residential housing development.
While these opportunities may  actually create greater tensions
(e.g. greater market opportunities could be associated with greater
environmental, health and safety or compliance challenges), the
majority of respondents were in favour of the land continuing to
be used for farming purposes. However, certain vegetable grow-
ers are likely to be tempted by the ﬁnancial gains associated with
selling their farmland for residential development, particularly for
those less fervent for the farming tradition to continue. While such
motives are realistic, the immediate ﬁnancial gains associated with
selling farm land will only beneﬁt a small number of individuals
and, over time, may  jeopardise the future sustainability of vegetable
production in the area and may  not be in the wider regional or
national best interest. Rural fragmentation trends occurring to date
in the current study area is perhaps evidence of increasing pressure
on the farming communities. Rural residential development is not
necessarily a negative process in its own right, but ad-hoc and spo-
radic rural subdivision can have an adverse cumulative effect and
can reinforce the demand for further fragmentation. This can sub-
sequently compromise the future use and availability of land and
soil resources for primary production activities that directly rely on
the resource and render such activities uneconomic. Policies that
direct and contain the desire for rural lifestyle living into appropri-
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te areas such as ‘Countryside Living Zones’ and ‘Serviced Villages’,
hat avoid undermining the future use of ‘actual’ and ‘potential’
ighly productive rural land should be encouraged.
Future research needs to focus on determining the con-
equences of decisions of continuing urban growth and rural
ragmentation pressures onto highly versatile land in relation to a
egion’s, and country’s, current and future food-growing capacity.
his will become ever more important as the population contin-
es to grow. It will not only inform the environmental impacts of
hese land use decisions but also the socio-economic consequences
hat result. Such evidence will support fully informed planning and
olicy decisions that account for a multiplicity of needs.
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